Abstract: Flora of Turkey is rich and diverse with well over
surrounding the Mediterranean, Aegean, and Marmara Seas enjoy the characteristics of the Mediterranean regions, and finally, the large part of Turkey stretching from the Central Anatolian Plateau to the borders with Iran and Iraq to the east and southeast lies in the Irano-Turanian region. Endemic species are largely found in the Mediterranean and Irano-Turanian regions. The Anatolian flora, especially in the more arid areas, is said to be in an active state of diversification [2] .
FLORA OF TURKEY
The wide biodiversity of the flowering plants of Turkey is reflected in the 11-volume set of books titled Flora of Turkey and the East Aegean Islands. The series had been the initiative of the late Prof. P. H. Davis of Edinburgh University. Based on his numerous visits to Anatolia since 1938, Prof. Davis started publishing his monumental work in 1965. Publication of the flora was completed in 1985 with the 9 th volume [3] . However, new developments in the taxonomy of vascular plants of Turkey had deemed the publication of the first supplement (Vol. 10) in 1988 [4] . Finally, 12 years after the publication of the first supplement, a second supplement (Vol. 11) was published in April 2001 [5] . The new volume was edited by four Turkish scientists with contributions from national and international collaborators. The latest status of the flora of Turkey and the East Aegean Islands is shown in Tables 1 and 2 . the sake of simplicity and to facilitate the use of this chapter by non-chemists, instead of citing names of chemical compounds, chemical groups that they belong to have been indicated. The information is presented in table form alphabetically under each family, and each record contains location and herbarium data with full references. The designated chemical groups used in the chapter are as follows: alkaloid, amino acid, anthocyanin, anthraquinone, benzofuran, carbohydrate, cardiac glycoside, coumarin, cyanogenic glycoside, diterpenoid, flavonoid, glucosinolate, hydrocarbon, iridoid, lignan, meroterpenoid, monoterpenoid, naphthaquinone, organic acid, phenylethanoid, phenylpropanoid, phloroglucinol, polysaccharide, protein, saponin, sesquiterpenoid, steroid, sulfur compounds, tannin, and triterpenoid. Furthermore, essential oils and fixed oils were treated as such. Since these complex mixtures contain different classes of chemical compounds breaking them down to their components would really cause great confusion.
The results indicated that until the end of June 1999 over 930 papers were published reporting the chemical compositions of 830 taxa belonging to 237 genera included in 58 families, meaning only 7.7 % of the flora of Turkey has been investigated chemically. This is almost half of that estimated for the world. It has been estimated that out of ca. 250 000 species of flowering plants only about 15 % have been studied phytochemically [6] .
The study has revealed that essential oils were the most widely studied chemical group with 279 taxa which belonged to 74 genera in 21 families. Two hundred fifty-seven papers were published on essential oils.
Families extensively studied for essential oils were Labiatae, Umbelliferae, and Compositae (Table 3) . Table 3 Essential oil studies in Turkey.
Family
Genus Taxon  Publications   Labiatae  23  199  156  Umbelliferae  16  33  34  Compositae  8  33  36 Terpenoids constituted the largest single group of chemical constituents. Two hundred twentyseven taxa belonging to 88 genera in 35 families contained terpenoids and 265 papers were published in this group of constituents. Since essential oils consist mainly of mono-, sesqui-, and diterpenoids, together they represent the largest group reported in 55 %, that is over half of the published papers on phytochemical constituents of Turkey. Fifty-eight percent of all taxa, 57 % of all genera, and 74 % of all the families studied contained terpenoids + essential oils.
The Dictionary of Natural Products is the largest inventory of natural chemicals. According to the August 1999 edition, 145 000 naturally occurring chemicals have been reported. Each year about 4000 new structures are reported. The largest group of natural chemicals is terpenoids, comprising 37 500 compounds [7] .
Over 
Sideritis
Sideritis (Labiatae) is represented in Turkey by 52 taxa belonging to 44 species of which 34 are endemic to Turkey. Such a high rate of endemism (79.5 %) is due to the fact that Turkey is one of the two main gene centers of the genus. The other center is the Iberic peninsula in southwestern Europe with ca. 50 species belonging to section Sideritis. All the Turkish species belong to section Empedoclia. We have been conducting a large research program into studying not only the essential oils but also taxonomical, anatomical, morphological, caryological, palinological, and genetical aspects of all the Sideritis species growing in Turkey. The first results are summarized in Table 4 in order to classify them according to the groups of main components in their oils. The majority of Sideritis taxa contain monoterpene hydrocarbons as main constituents. Dried inflorescenses of Sideritis species are used as a popular herbal tea in Turkey and Greece. 
Thymus
Thymus (Labiatae) is a polymorphic genus with 60 taxa belonging to 39 species in Turkey. The ratio of endemism is 45 %. One hundred eighty-one specimens belonging to 51 taxa have been studied at TBAM for essential oils . This constitutes that 85 % of the Thymus taxa of Turkey have been investigated for essential oil. The studies have indicated that 49 % of all Thymus taxa are considered as oil-rich (>1 %). Thirty-three percent which yield 0.1-1.0 % oil are considered moderate-rich, and only 18 % contained less than 0.1 % oil. The survey has revealed that 24 Thymus taxa contained thymol and 11 taxa contained carvacrol as main constituents (Table 6 ). The highest thymol content (85 %) was encountered in the oil of Thymus migricus. Over 3 % oil and up to 70 % thymol were found in T. long- The following chemotype patterns are common among the Thymus taxa in Turkey (Table 7) . Several chemotypes may occur withing a dense population of the same taxon, e.g., Thymus longicaulis subsp. longicaulis var. longicaulis (Table 8 ) or in several populations of a taxon growing nearby, e.g., T. zygioides (Table 9) . Linalool ranks third in components occurring most in Thymus oils of Turkey. Enantiomeric analysis of linalool showed the occurrence of (-)-enantiomer in the oils of all ten taxa studied. Pure (100 % ee) enantiomer of (-)-linalool was encountered in the oils of T. zygioides var. zygioides (linalool content-33.7 %), T. sibthorpii (20.4 %), T. revolutus (15.5 %), T. fedschenkoi var. handelii (12.9 %), T. migricus (9.7 %).
Origanum
The genus Origanum (Labiatae) is represented in Turkey by 22 species or 32 taxa, 21 being endemic to Turkey. Out of 52 known taxa of Origanum, 60 % are recorded to grow in Turkey. This high rate is suggestive that the gene center of Origanum is in Turkey .
Twenty-six Origanum taxa growing in Turkey have been studied for their essential oils [47, 48] . Origanum species according to main components in their oils are shown in Table 10 .
O. sipyleum is a polymorphic endemic species growing in western provinces of Turkey. The analysis of twelve samples collected from different localities showed that no single chemical could characterize the species. Although carvacrol and thymol were present in all the samples, main components were variously found in different samples as shown in Table 11 . Oil yields varied between 0.1-1.7 % [49] . 
Satureja
Satureja (Labiatae) is represented in Turkey by 15 taxa. All but S. amani have been studied at TBAM for essential oil [48, [53] [54] [55] [56] [57] [58] [59] [60] [61] [62] . The results are summarized in Table 13 . Carvacrol and/or thymol were found as the main components in all but four taxa of Satureja in Turkey. All the oils from cultivated form of Satureja hortensis contained carvacrol as the main constituent. Carvacrol was also the main component in the oils of S. hortensis growing wild in western parts of Turkey including the Eastern Mediterranean province, Adana. On the other hand, except for one collection from Artvin in the northeastern corner of Turkey, in which the percentages of carvacrol and thymol were even (16 % and 17 %, respectively), all the other materials collected from the east contained thymol (29-43 %) as the main constituent in their oils [63] . The study revealed the diverse chemistry of the genus Mentha with the occurrence of several chemotypes in each taxon. In conclusion, 67 % of the wild Mentha oils analyzed by us were found to contain 3-oxo monoterpenoids including 1,2-epoxy derivatives such as menthone, isomenthone, pulegone, and menthofuran.
In the case of M. pulegium, pennyroyal, an interesting pattern was observed in the occurrence of main constituents in the oil based on geographical distribution of the plant from west to east Anatolia. Pulegone was the main component in plants collected from Izmir to Bilecik. Piperitone-rich oils were obtained from plants collected in areas stretching from Zonguldak to Samsun. Between Samsun and Rize, menthone/isomenthone group of plants were present. From Rize to Artvin, pulegone-rich oilbearing plants reappeared. The validity of this information and its ecological or evolutionary significance has yet to be proven [64] .
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Ziziphora
Ziziphora (Labiatae) is represented in Turkey by six taxa belonging to five species. Essential oils of all the taxa have been studied. Z. capitata contained no oil [65] [66] [67] [68] . Except for the oil-poor species, Z. persica, all the other oils contained pulegone as main constituent. 
Micromeria
Micromeria (Labiatae) is represented in the flora of Turkey by 22 taxa belonging to 14 species. Essential oils of 13 taxa have been investigated at TBAM [68] [69] [70] [71] [72] [73] [74] [75] [76] [77] [78] . The summary of results are shown in Table 15 . Pulegone-rich oil of M. fruticosa subsp. brachycalyx and subsp. barbata was produced and exported (3 tons) as pennyroyal oil from wild crafted plants collected in South Anatolia in 1994. These plants have development potential as agricultural crops due to their high oil yield and pulegone content.
Calamintha
Twelve taxa of Calamintha (Labiatae) are recorded in Turkey belonging to 9 species including 4 endemic taxa. Five taxa were studied for their essential oils. The results are shown in Table 16 [79] [80] [81] [82] . 
Cyclotrichium
Cyclotrichium (Labiatae) is represented in Turkey by five species. We have analyzed all of them as shown in Table 17 [83, 84] . Chemodiversity in this genus seems to be complementary in taxonomical identification of the species. However, studies are needed with more samples to prove this point. 
Acinos
Acinos (Labiatae) is represented in Turkey by six taxa belonging to five species. All of them have been analyzed for essential oil [85] [86] [87] . As Table 18 clearly shows, A. suaveolens was singled out as the only species with high pulegone content in its oil. 
Echinophora
Echinophora (Umbelliferae) is represented in Turkey by seven species. Fruits of all the species were analyzed for their respective oils at TBAM [88] [89] [90] . A diverse picture was obtained with oil of each species characterized by a different compound. Table 19 summarizes the results. 
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Heracleum
Heracleum (Umbelliferae) is represented by 22 species belonging to 17 species in Turkey. The fruit oils of all the four species analyzed contained fatty acid esters as main components (Table 24) . Indeed, fatty acid esters, e.g., octyl esters in fruit oils can be considered as marker compounds for Heracleum [94] [95] [96] and related species such as Zosima [97] . They are easily recognizable by the rancid butter-like smell which appears after crushing the fruits. P. anisum is the cultivated aniseed, a commercial crop. It is one of the main export crops of Turkey. Annually, ca. 11 000 tons of aniseed is produced in Turkey, 7000 tons of which is used in manufacturing the famous Turkish alcoholic beverage, Raki. In 2000, Turkey exported 3800 tons of aniseed for a return of $6.4 million [100] .
The fruits of wild-growing P. anisetum, an endemic species, yielded 5.3 % essential oil with trans-anethol (77 %) and methyl chavicol (22 %) as main constituents. Its oil yield is twice as much as that of P. anisum. This species seems to be a promising alternative to common aniseed with agronomic development potential.
Tanacetum
Tanacetum (Compositae) is represented in Turkey by 60 taxa belonging to 45 species including 17 endemics. We have so far investigated the essential oil composition of eight taxa. The results are summarized in Table 23 [101] [102] . 
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Betula
Betula (Betulaceae) is represented in Turkey by five species including one endemic. We have analyzed the leaf, bud, and leafless branch oils of all the Betula species of Turkey. Tables 24 and 25 summarize the results on leaf and bud oils. The major component 14-hydroxy-4,5-dihydro-β-caryophyllene and several other caryophyllene derivatives were isolated as new compounds from Betula oils in the course of this investigation [103] [104] [105] . 
BIOPROSPECTING
Bioprospecting is described as tapping the potential of bioresources for the welfare of humanity and to improve the quality of life in a sustainable manner [106] . It is an environment-friendly exploitation of biological resources. It is also described as the search for valuable compounds in nature.
Wild crafting, that is harvesting biological materials from wild sources, is mainly practiced in developing countries where people resort to it either to earn extra income or for their health needs. In Turkey, like many developing countries, wild crafting of several plant materials is common practice.
In the wild flora, over millions of years, plants have evolved capabilities to biosynthesize chemicals with highly diverse structures for their survival. Among thousands of natural chemicals only a relatively small number has been utilized by industry. Perfumery companies are in search of novel resources of natural aromachemicals. Nature is the only source to exploit such a potential. Systematic screening of aromatic biodiversity often leads to the discovery of new leads with development potential. It is then either the work of agronomists to use them as sources of genetic material for the development of new crops or for improving existing ones, or chemists to synthesize them. If both fails then only wild crafting becomes the only way of exploitation.
